project builds on previous work within the UDC which looked at outcomes in IOI in the ankle 11 and the rates of invasive orthopaedic interventions. 12 The purpose of our study was to identify risk factors associated with IOIs performed in males with haemophilia enrolled in the UDC surveillance program from 2000 until 2010. The hypotheses that the authors held for the project were as follows: (i). males with haemophilia with a higher body mass index (BMI) enrolled in the UDC had a greater likelihood of undergoing an IOI and (ii) males with haemophilia on continuous prophylaxis were less likely to undergo an IOI.
| MATERIAL S AND ME THODS
The data for the study were collected as part of the Universal Data Collection (UDC) program, a public health surveillance system established in a network of comprehensive care clinics for bleeding disorders throughout the United States. 10 Demographic and clinical data collected on males with haemophilia who were 2 years and older and had a UDC visit during the period January 1, 2000 through December 31, 2010 were used for the study. Self-reported information was used to categorize race/ethnicity as white, black, Hispanic (either white or black race) or other.
Collected data on place of birth was categorized as USA or other.
Four levels of education were used to describe highest educational achievement and those who were currently in school were considered students. Subjects who were employed either part-or full-time were considered employed for the analyses. Health insurance included five categories: commercial, Medicaid, Medicare, other government and uninsured. Those with more than one insurance type were assigned to the primary insurer according to a pre-determined algorithm. 13 Measured height and weight during the clinic visit were used to calculate body mass index, which was then categorized as underweight/normal, overweight or obese according to standard growth tables for those under 20 years of age, and established reference ranges for subjects ≥20 years. Haemophilia severity was categorized as severe for those with a factor activity level <1, moderate for activity levels 1%-5% and mild for levels >5%-49%. 14 The UDC program defines continuous prophylaxis therapy as a patient receiving treatment product on a regular schedule to prevent any and all bleeding with the expectation to continue indefinitely. Continuous prophylaxis status for this study was defined as positive when an individual was recorded in the UDC program as being on continuous prophylaxis for both the year prior to and the year of the orthopaedic intervention. On demand or intermittent prophylaxis were coded as negative for prophylaxis in our study. Data on number of joint bleeds occurring in any joint in the last 6 months of their UDC visit prior to the IOI were collected from bleeding diaries if available or from patient or parent report otherwise and were categorized as none, 1, 2 to 3, or ≥4 for the analyses. Subjects rated their overall physical activity level based on a 5-level scale from unrestricted school/work and recreational activities to requiring assistance for school/work, self-care and inability to participate in recreation due to pain, loss of motion or weakness. Those who indicated that they were either totally unrestricted or limited only with regard to recreational activity were rated as having a high physical activity level and all others were rated as low physical activity level.
All UDC participants submitted a blood specimen for central- 
| Analysis
Bivariate associations between each of the studied risk factors and
IOIs were examined separately for each category of procedure and assessed for statistical significance using chi-square statistics. For the multivariate analyses, all risk factor variables were included in a logistic regression initial model and a backwards stepwise elimination strategy was used to remove variables with P values >.05 from the model one at a time. However, the three main effect variables (haemophilia type, severity and BMI) along with age were included in all models regardless of their statistical significance so that the independent effect of these factors on the studied outcomes could be assessed. All analyses were performed using SAS 9.3 (SAS Institute, Cary, NC) and factors with P values ≤.05 were considered statistically significant.
| RE SULTS
A total of 14,861 males with haemophilia were eligible for the study. Almost one-half (49.3%) of the subjects were <20 years old, two-thirds (68.0%) were white, about one-half (48.5%) were currently in school and one-third (31.3%) were employed (Table 1) .
Approximately, half (53.3%) had commercial insurance and only 5%
were uninsured. Risk factor data were taken from the same visit for 37% of subjects who reported their IOI on their first UDC visit.
Three-quarters (77.6%) of the subjects had haemophilia A, nearly half (48.6%) had severe disease and one-fourth (25.9%) were prescribed continuous prophylaxis (Table 1) . Almost half (48.3%) of all participants were either overweight or obese and one-quarter (26.5%) reported having had at least one joint bleed in the 6-month period preceding the UDC visit. Nonetheless, 85% of the subjects reported a high level of physical activity. The prevalence of infectious disease ranged from 2% with active HBV to 35.9% with HCV.
Ten per cent of subjects were infected with HIV and 743 (5%) had a current inhibitor.
During the study period, 366 (2.5%) subjects had a synovectomy, and 332 (2.2%) had an arthrodesis or arthroplasty. The bivariate associations between the risk factors and the two categories of procedures are also presented in Table 1 . Synovectomies were performed in a higher proportion of patients with haemophilia A, severe disease and young age but in a lower proportion of those who were overweight or obese. Other characteristics associated with higher proportions of synovectomies included white or black race, student status, increased frequency of joint bleeds, low reported physical activity level, positive inhibitor status and infection with HIV or HBV or HCV.
In contrast to synovectomies, arthrodesis/arthroplasty was more frequently performed among older subjects and those who were overweight ( Table 1) . As with all IOIs, higher proportions of subjects with severe haemophilia had these procedures but there was no difference in the frequency between haemophilia A or B. All of the other studied risk factors were associated with these procedures except for place of birth and inhibitor status.
The results of the multivariate analyses are presented in Tables 2 and 3 . After adjustment for the other risk factors, patients with haemophilia B were less likely to have a synovectomy (Table 2 ). Patients with moderate or severe disease were much more likely to have had a synovectomy than those with mild disease as were those <20 years old, those who were students or employed, those who were HBV or HCV infected. Patients with two or more joint bleeds in any joint were much more likely to have had synovectomy than those with less joint bleeding. On the other hand, those on continuous prophylaxis were 50% less likely to have had a synovectomy ( Table 2) .
Older patients, those with moderate or severe haemophilia A or B and those who were overweight were significantly more likely to have arthrodesis/athroplasty after adjusting for the other studied risk factors (Table 3 ). The likelihood of having these procedures also increased for those patients with a college degree, ≥2 joint bleeds, a low physical activity level or HCV infected. Subjects who were students or who used continuous prophylaxis were similarly 40% less likely have one of these procedures.
| D ISCUSS I ON
Our study is the largest cohort to date reporting on the IOIs in males an increased rate of joint mobility loss. 21 While there was no association of overweight/obesity with synovectomy, the present study adds support to the evidence that maintenance of a healthy body weight can lower the risk of joint damage requiring arthrodesis or arthroplasty. In this study, HCV was associated with all invasive procedures (arthrodesis/arthroplasty and synovectomy) and HBV was associated with synovectomies. Low bone mineral density has been reported in individuals with chronic HCV without cirrhosis. 22 A meta-analysis examining bone mineral density in haemophilia patients found that low bone mineral density was worse in HCV-positive patients 23 and recent research has shown a relationship between low bone mineral density and fracture risk in people with HIV, HBV and HCV infection. 24 
| Limitations
Data were collected from individuals who were enrolled in the UDC program only; therefore, it is not representative of all individuals with haemophilia in the United States. Our study consists of retrospective reporting, which has inherent limitations of inaccurate reporting (eg joint fusion may be categorized under "other" vs "arthrodesis").
Additionally, our study reports on an 11-year time period in which data about previous factor replacement history, or exposure to contaminated plasma-derived clotting factors were not collected. TA B L E 1 (Continued)
| CON CLUS ION
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